How are proteins directed to the chamber of doom? The proteasome recognizes and degrades proteins that are tagged with ubiquitin chains. Ubiquitin is a 76 amino-acid protein that is covalently linked to lysine residues of target proteins by ubiquitinating enzymes. The process is reversible; many deubiquitinating enzymes have been identified.
How does it work?
The proteasome consists of a cylindrical 20 S catalytic chamber (see Figure) , capped on one or both ends by a 19 S regulatory complex. The regulatory complex (which is made of at least 18 different subunits, six of which are ATPases; not shown in the Figure) recognizes ubiquitinated proteins and is thought to drive their unfolding, although the mechanism is not understood. The proteins are threaded through the small pores at the ends of the catalytic chamber, where three different protease activities, located on the inside face of the chamber, work to degrade them. The resulting peptides exit from the cylinder but it is not known how this occurs. The proteasome also has a deubiquitinating activity that recycles the ubiquitin chains from the degraded protein (see Figure) .
What sorts of proteins are degraded?
All sorts, and the number identified continues to grow. Some of the proteins that are disposed of via the proteasome are involved in cell-cycle control, including cyclins, Pds1, Sic1, Cdc5 and Cdc20. The stability of transcriptional regulators, such as the α2 repressor and HIF-1α, cytosolic proteins like β-catenin, and membrane proteins like the epithelial sodium channel is controlled by ubiquitin-and proteasome-dependent proteolysis. A quality control system in the endoplasmic reticulum exports abnormal proteins to cytosolic proteasomes for degradation. The proteasome also processes antigens for presentation -at the cell surface -to the cells of the immune system. The eukaryotic 20 S catalytic particle is a hollow cylinder made of four stacked rings of seven subunits each. In eukaryotes, seven different α subunits (red) and seven different β subunits (blue) comprise each ring. The six active sites for proteolysis (yellow) are located inside the catalytic cylinder, three on each β ring. The protein (purple) tagged with ubiquitin (green) is unfolded into the chamber where it is degraded into peptides. 
